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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the circuit scale of a 
bidirectional format conversion system by realizing variable length 
decoding on the bit stream of DV and MPEG formats in a common 
circuit 

SOLUTION: This device is provided with a barrel shifter 1 10, a 
barrel shifter control circuit 160 for segmenting a variable length 
code from an input bit stream, a variable length decoding table 
120 for decoding the alternating current(AC) coefficient of the DV 
format and MPEG format, a run length decoder 150 capable of 
processing the run length of level 0, escape(ESC) processing 
circuit 170 dedicated to MPEG format, a direct current(DC) 
processing circuit 180 for each of formats and an end-of-block 
(EOB) processing circuit 190 respectively holding the EOB codes 
of both the formats. 
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#H 2 0 0 2- 1 4 1 8 0 7 OP 2 0 0**2 — 1 4* 1 8 0 7 A) 



[»*«ll B^i5 7t-7 7 hTfflBflF-SJ-fl: 

tb <d e o b «l 3s m s§ & m k «g * fc r. £ sr w m t -r s *i m 

EOBMIInl^t DV7t-v^FtMPEG7t- 

MPEG7t — ^ M^fflCDE S C$QSlH]ft£, 
iKrlEW2Eft«#fl:-r~:7VK E S C&JSIU&, EOBM 

[0001] 

[0 0 0 2] 

[0 0 0 3] BMt 1 — tf7*ar-flt*«r|E«i-5 

tr— ^<z>«», ^[fef^iryM/^-^ (v 
CR) , "Ti/ZJlsl^rJrti*? (DVC) Xte, DCT 



W£fi£ 9 lot LT, 1 9 9 6^CHDf 

^^^VCRfil^ta «Jfflj££iT,fcDV»fe*Specifi 
cations of Consumer-Use Digital VCRs Using6. 3mm Ma 
gnetic Tape"^£g^tLT^5 0 -t<zma\ DVC, DV 
CPRO, DVcam^»^ 0 rtt 

[0 0 0 4] *^>f ^^^bf^isasriEft-t-ssa^ 

7*^ T*<z>«&». MitfxS^/i'^:*^ (DV 

d) -rr±. »t««^«t5 7u— ^ra<o^ww*5T:«ffi 

ffi!9i&^^:a»(7? loi LT. 1 9 9 4^^$iJ^^tL^i 
MPEG 2#I1£IS0/IEC 13818-2 "Information Technol 
ogy - Generic Coding of Moving Pictures and Associ 
ated Audio"^£g£>ixT^5 0 Z<D&j&\ MPEG 1^ 

^*<3<JE*g»^t:7>j-— h^ilt rMPEG7 
^y bj t^bo ¥tm¥-l 1 -3 1 9 7 3^r<&mc 
fi, MPEGx>3-^t/MPEGf3-^» 

[0 0 0 5] DV7t- -ry h tMPEG7t- ?y b 
irco^fc^ ESC (m* 

^r-^°) tel^SS, DCT«&*(75DC (SCSt) 

[0 0 0 6] &mW> 10-304401 ^k^^fffff 
1 1 - 1 1 2 9 7 3#^*^tt, DV7^7>y hfah 
MPEG7t"V v h^<D^—*m&(DM&7F£tlX\,^ 

Z> Q rtb^co0iJ^J:H^\ DV7t- e y h-ejUB^F-^- 

Kb, I(7)7^-K^f?:MPEGxy3-^t^l 
tS^^CJ:^ MPEG7t-v 7 htEMfj^ 

[0 0 0 7] MPEG7t-vy M^DV7t-77 
h-^CO^— ^^^ICO^^tCfi, MPEG7t- bX* 

titter b* b v ^^-impegt^ 
^■eteitartiij:!), DV7t- bxjE^-^- 

[0 0 0 8] 

tf* DV7t- 7y h ^MPEG7t- ^y b b<DWI<0 
DV7^- bX&m$-%4k£tlti 
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#120 0 2-1 4 1 8 0 7 (P 2 0 0 2- 1 4 1 8 0 7 A) 



[0 0 0 9] BM:lft57t-^y 

aria?*—- nEift^^A^iEiKaaisrttjgi-t-ar 

[0010] 

*66fc^^«I^S^-^-{t:^— y/wi:, o <7) 7 > u 

V^SrffF^LT, -^x^ttfc^^U'^^x<7)^ctt0 

^ -r a ? > u > ^ x ^ =i - ^ t * fig * fc s s a 

[0 0 1 1 ] #7*-7y hffl^EOB K 

[0 0 12] 

[X«0>Xlk0>7E$lK] Hill **W^«S!7^y^ 
y hV — Ac^-r =3— K<b, MPEG7t^5'Ft' 

ff*B*tUL»iooit ^^y^bt'^hxhy-i, 

$ttfc t'y h )J — Air, MPEG7t-^7hT*ff 
& 5 0— A^l^^r S a ^W^>7^1 10 

te x /<U;Ui/7?m$$3fcl 6 O^k^WUv^^ 110 
fcoT, DVfflf — 2 1 > MPEGffif-^U 



12 2^f ttl/^o ^>U>^f±i? 1 3 0 

^LT, U-</H±ir ^ l 4 0 ^^LT-ett-^tt^ 
yuy^7f^-^i5 0[;4if)n5o 7^uy^ 
73-^15 011 S*«J^H ^-x^ttfc^vuv^ 

6 r. k K J: 9 , r»E«W*k:*»6 Lfc RT***»ft^- 
fdD C TMT'fcot, MLS I ^fc^Ta?*^^ 

^^^JW^i 6 on 4x.^/-^fi(^i:t/^^ 

1 1 0^»ffS:*iJ«i-St<7)-e*)oT, «F*ft-fe 
U^^161^ ^D^^l 6 2 i:, F F (7 U ^7d 
S/>0 1 6 3 £&{Bx-Tt*3o fln*»l 6 2 £FF 1 6 
3tl±, -fe v** l 6 l*»bffl*SixaflF#««:JMf 

U ^<7)^:f:£^ WW>;7^ 1 1 0— >7 bMk Lt4 

[0013] [HI <D BT£*«flr{b» 5 0 fl E S C*&3® 
@^170i:, DCMSlE]SSl 8 0 EOB&L3g[H]S& 

1 9 0 ££Mf-{f X.T^<5o ESC^10S&1 7 0J1 
MPEG7t-7i/ Ml-Cfcot, /<WI/i/7^ 1 1 
0 36>b«»*tbfcpTgd*«F*fc»-5l^r»»*, 
>-^^^t^^^^rttl^t-6c DC*>U1Ih]3&1 8 0H 
#7t-vs/ Mc#j£^£ J; ?fcDVflmc£a3i[II3§l 
81t MPEGfflDC &LJH[h]E& 1 8 2 i^WU l" 
/^77^ l l 0*»fett»Sixfcpr**«F-»^S^V^-C«F 
^&RXfil"<si'&Mjrrz>k k <bM, DV7t-7yh 

O^^flte^ ^X-7-://<— (cl, c0) irDCT^ — 
K (m0) k&W.l^ttiJl'fZo EOBM[E]^19 0 
tt, #7*— ?y hffl^EOBn- K^p^Ttl^S: 
iSRU ^o/<wv^7^ l l OfrbmfaZtiit 

>-U^^^^r7-^l 5 Ot-^^P 3/*<7>ft«£-eO 

^^^=3-^1 5 0^m&'fZ>tzlb<D\B\&X-&^Xs D 
VfflEOB3-Kl91h MPEGIEOB^- Kl 
9 2^f LT^6o EOB^LSIDSS 1 9 Ofl 

[0 0 14] ^ T\ A|^^Dtf^^D^^fflV^6-f V 

• -e^n^a y?<Dm£~, DCT»tt)]Wii^D 

TiKgij-rSo ^tr, Dc«siAc»si:-ea45S 

2 p/d y?ia±Z<D\x%\lfcW&l£lr, ^t^DCTi 
MACMt UT^«9fi9o DV7t— 

ffaEb/it^o ll^Mi^tf 9MPEG7t— 77 ht* 

yui 2 OttACftScOpJ^sa-g-fkSrfT^yiiA^T 1 — ^ 
^T**><9, DC&HlU&gl 8 OfiDC^CO^S^tT^ 
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4#M 2002-1418 0*7 CP 2 0 0^2 - 1 4 1 1 8 0 7 A) 



[0 0 15] 0 2*1, DV7t-vy M^ttSRT^fi 

5» "Ctt2o©BT«*W#Sria^t>*-5o 7 
>lx>^^^ (run) ^1 0T\ U^</U (amp) # 1 

0 Wl^, 

(run— 1, 0) + (0, amp) = (9, 0) + 
(0, 1 0) 

k1~z><DX&>z> 0 (9, o) te^M ru-<yv 

[0016] — ft. MPEG7t-v 7 httUltU*, flu 
i^fWl 1 -3 1 9 7 3-»^*^t^StiTV^5^ 
*3!9, FTaE««F*O^IH6H^TttESC3— Ktrffll* 
5o rOESCn^KCft ftSJ-ffi*&=»— K To 0 0 

ooij t<?)iic6 try hroitftfft (^vuv 

l^/l^S 2 0 4 7 0>m&V>&-%>f± % 

000001 K) 

0 0 10 10 (7>^^) 
011111111111 (U-<^) 

£*5 0 il^^ESCMMl 70tt, MPEG7 
tf— ^ hX^m^WVti^— K To 0 0 0 0 1 J i&S^x. 

ixW^-f"5o fc*3, MPEG7t- vjy M£f± T 

[0017] H3f4, Hi ^^^^Ittfbr-^;!/ l 

2 0COV e r i 1 o g - H D L IZ «fc -5 IB^J Sr^-T^l T* 
foZ a H3jCj:Jxtf, «ISf^7K^ (addr 
ess) £ Lt c a s e l£(7) A^iC Att, fejfc^-fH* 

t7>uy^i: w^i^Ojft (data) -c^^-f 

6o data (16:12) data ( 1 

1 : 6) ^"7>U>^7s\Z, data (5:0) U-< 
/^^^tb-etttBSi-So rOc a s ej«*fi[ 

DV7t- MPEG7t-v 7 FSl:ffi 

[0018] -^mLW&^ikT—Zf/lo 120 <£>ffll0M 
y ^ > h^-^i: LTfi, ROMf-yyU^ortJ:^ 

htMPEG7t-7y h — y/WC-fS 

[0019] 14(1, Hi ^(^^vu^^^^zi— y i 

5 O^lK^t^ytr^LTV^^o [§|4<7)7>U>>7^ 
^-^1 5 0|j:, DV7t-7->kMPEG7t-v 



1 5 2 ir£{f;i-Cl^ 0 0 7^*4*15 111, 7 

(t0^4j*f6o tl/^^15 2^ 0^>^£3gl5 
lt-J:^^^Hfc0^^:T5S^|±J^L/c^(c, ^;t*b 
tilt w {c J; «9 , pT^^^(c^ 

yi^y^r^-yi soil eob^- Ktfettifl#tf> 

[0 0 2 0] m 1 ^^DC^3S(hI^1 8 OtCol^ 

^7hd»645^ (b8~b0) ^7*"J->v< 

- (ci, co) km-£fi%m*{k&m<n±v bt, d 

CT^-K (mO) Sr»^i-5«t^t?«fiKSKS 0 J; 
oT, DVJBDC*&3Ie]& 1 8 1 Jl, DC#1©1/^ 
(b8-b0) £rfcti;*r*-5*i:fc^ ftik©a!*^{k*L 
aRtfigDCT&JICOfca?)^ ^7*"*->o*— (cl, 
cO) tDCT^K (mO) k*mttZ> 0 M 
PEG7t- ^y Hztett-SDCflMftfl, WSfife^^H 

•tor, MPEGfflDCMMl8 2ft rtt^OfiJ 

[0021] IS 5*1, IU1 ^(DEOB&LStEjg&l 9 0 60 
HEB&^lS^I^Lrv^o Hl5^EOB^aSlHl^l 9 0 
tt\ DV7^- 7^/ hi:MPEG7t-7y 
T*#£e£5M, DVfflEOBn— Kl 9 1 <b N MPEG 
fflEOB3-Kl92i^WtTfc^ DV/M PEG 
^ilJRff^l-JftDTpjEOB^-- Kl 9 1, 19 2CD^ 
fWSlOtl/^^ 1 9 3-C5SiRi-£ 0 ^LT, it 
R*l 9 4fc<fc 0 U 

[0 0 2 2] 

^ui/sfx^^ — yt, EOB&imm&k&&m folate 
[BS^ff*ftRn] 

[01] *»W^«5pT«Sa#Yk»©*fi6«Sr^-r^ 

[H2] DV7^— 7?/ hf^ftS^g^flg 
IS £rtfc M 5 fc #> <D HI -C £> 3 o 
[HI 3] g| 1 ^(DT%mW&^-lk^ — 7'^(Dm&M$:7jk-f 

mxtbz> 0 

[i5] [gj 1 ^^EOBAaaiElKcolillftfflF^^^-r^ 

p y ?mx&z> 0 
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«fi2 0 0 2"1 4 1 8 0 7 (P 2 0 0 2- 1 4 1 8 O 7 A) 



5 0 pr*fia-§rfk» 

10 0 «r**«F»R*fcH LSI 
110 AWU->7^ 

120 "T^Sm-^it:^— ^ 

1 3 0, 1 4 0 irU^^ 



1 5 


0 




1 6 


0 




1 7 


0 


e s c&mmte 


1 8 


0 


dc mm®® 


1 9 


0 


EOB*QSIU& 




[H2] 



0123456789 101112131415161718 



120 



/ 
/ 
/ 
/ 
/ 
/ 



/////\ 



module EXAMPLE (address, data) ; 
input [15 : 0] address ; 
output [16:0] data; 
reg[l6:0]data; 

a] rays* (address) 
casex (address) 



16' bOODOOOOOOOOHOOO: 
16' bOOOOOOOOGOOlOlll: 
16' bOOOOOOOOOOOlOl 10: 
16' bOOOOOOOOOOOlOlOl: 
16' bOOOOOOOOOOOUlll: 
16' bOOOOOOOOOOOl 11 10 : 
16' bOOOOOOOOOOOl 1101 : 
16' bOOOOOOOOOOOl 1100: 
16* bOOOOOOOOOOOl 101 1 : 
default : 

ecdcase 



data=17* 
data=ir 
data=17' 
data=ir 
data=17' 
data=17' 
data=17' 
data=17' 
data=ir 
data=17' 



boiooo 

faOlOOO 
bOlOOO 
bOlOOO 
bOlOOO 
bOlOOO 
bOlOOO 
bOLOOO 
bOlOOO 
blOOOO 



101101 
101110 
101111 
110000 
111011 
lit 100 
111101 
111110 

nun 

000000 



T ^ ^ 



ooooio; 
ooooio; 
ooooio; 
ooooio; 
oooooi; 
oooooi; 
oooooi; 
oooooi; 
oooooi; 
oooooo ; 
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4#M2 0 0 2- 1 4 1 



8 0*7 



(*P 2 0 0^2 — 1 4 X 1 8 0 7 A) 



[14] 



[H5] 



151 



150 





07* 
































--152 



191- 



DV-EQB 



192- 



MPEG-EOB 



190 



195- 



193 



T 
194 



DV/MPEC 



F^ — -MjMf) 5C059 KK07 MAOO MA05 MA23 MC14 

MC24 MC38 ME01 ME06 PP04 

SS11 UA05 UA38 

5J064 AA02 AA04 BA09 BA16 BC01 

BC02 BC25 BD03 
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